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ABSTRACT 

Background and Aims: Eosinophilic gastritis and eosinophilic duodenitis (EoG/EoD) 

are often misdiagnosed as functional gastrointestinal disorders. Consequently, patients 

with gastrointestinal symptoms of EoG/EoD may not undergo the necessary steps for 

diagnosis. We studied gastroenterologists’ evaluations of patients with chronic, 

unexplained, moderate-to-severe gastrointestinal symptoms that were unresponsive to 

over-the-counter medications. 

 

Methods: We performed a cross-sectional online survey of 202 board-certified 

gastroenterologists at office-based practices, community hospitals, or academic 

institutions. Respondents had been in active clinical practice for 3 to 35 years post-

residency training, spent most of their time on direct patient care, managed ≥1 patient 

with irritable bowel syndrome and/or functional dyspepsia, and performed ≥1 endoscopy 

per month. Responses were analyzed to identify barriers to EoG/EoD diagnosis and 

management. 

 

Results: Respondents managed a mean of 1880 patients per year; the most common 

diagnoses were functional dyspepsia (36%) and gastroesophageal reflux disease 

(19%). Mean proportions of patients who underwent upper endoscopy ranged from 42% 

to 84%. Biopsies were collected from >90% of patients with visible endoscopic mucosal 

abnormalities versus 42% to 72% of patients with normal-appearing mucosae. 

Approximately 20% of respondents collected only 1-2 biopsies from each site of the 
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gastrointestinal tract. Only 30% routinely requested pathologists to count eosinophils, 

and nearly 40% had no histologic threshold for EoG/EoD diagnosis.  

 

Conclusion: Gastroenterologists vary in their evaluation of patients with chronic, 

unexplained moderate-to-severe gastrointestinal symptoms. Limited gastric and 

duodenal biopsy collection, particularly from normal-appearing mucosae, and failure to 

request tissue eosinophil counts might contribute to underdiagnosis of EoG/EoD. 

Availability and awareness of EoG/EoD diagnostic guidelines should improve detection 

in clinical practice. 

 

Keywords: Gastrointestinal; eosinophil; misdiagnosed; symptoms; pathology 

Abstract word count (limit 260): 259 
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Introduction 

Eosinophilic gastritis and/or eosinophilic duodenitis (EoG/EoD) are chronic inflammatory 

diseases characterized by nonspecific gastrointestinal (GI) symptoms and accumulation 

of activated eosinophils and mast cells in the stomach or duodenum.1, 2 EoG and EoD 

were thought to be rare, but studies suggest that they are common and often 

misdiagnosed among patients with chronic, unexplained, moderate-to-severe GI 

symptoms.3, 4 EoG prevalence has been estimated at 5.1 to 6.3 per 100,000 in the 

United States, while US prevalence of EoG with proven EoD was estimated to be 8.4 

per 100,000.5-7 However, these estimates are likely low, as EoG/EoD is often 

underdiagnosed because of substantial delays and barriers to diagnosis, including 

delayed gastroenterologist referral, misdiagnoses, lack of biopsy and/or histopathologic 

evaluation, and delayed esophagogastroduodenoscopy (EGD).8, 9 Further, in a 

prospective study of 122 patients with refractory upper GI symptoms, 5.7% had a 

missed diagnosis for EoG.4 Indeed, patients with EoG/EoD often suffer for years before 

receiving an accurate diagnosis—many are misdiagnosed with functional GI disorders 

(FGIDs), such as irritable bowel syndrome (IBS), functional dyspepsia (FD), 

gastroesophageal reflux disease (GERD), or chronic gastritis.8, 10 Reasons for missed or 

delayed diagnosis of EoG/EoD might include their nonspecific clinical presentation, 

perceived rarity, and lack of standardized methods for detection (including analysis of 

multiple biopsies).11 

 

Publication of diagnostic guidelines for eosinophilic esophagitis (EoE)12 has increased 

its detection over the past 2 decades. Although there are no diagnostic guidelines for 
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EoG/EoD, researchers have offered suggestions for increasing detection.13-17 Many 

patients with EoG/EoD have normal-appearing mucosae during endoscopy, and 

biopsies must be collected systematically to detect eosinophilia.3, 17, 18 Experts have 

aligned on counts of ≥30 eosinophils/high-power field (eos/hpf) in 5 hpfs in the stomach 

and 3 hpfs in the duodenum for diagnosis of EoG and EoD, respectively, based on 

findings from studies that compared patients with controls.19 Eosinophils can be easily 

missed during histopathologic analyses. Therefore, for clinical trials, pathologists have 

developed a systematic approach to counting eosinophils in multiple hpfs in each 

gastric and duodenal biopsy.17, 20 In a recent trial of patients with chronic, moderate-to-

severe, treatment-refractory GI symptoms undergoing EGD, these systematic biopsy 

and histopathologic approaches detected high proportions of patients with EoG/EoD.21 

 

Millions of patients in the United States (US) have chronic, unexplained moderate-to-

severe GI symptoms or an FGID diagnosis, and these recently published data suggest 

that many have undetected EoG/EoD. We surveyed a representative group of practicing 

gastroenterologists in the US to investigate their evaluations of adults with chronic, 

unexplained GI symptoms or FGID diagnoses. We aimed to identify factors that 

contribute to missed diagnoses of EoG/EoD, barriers to diagnosis, and 

gastroenterologists’ impressions of available therapy options. 
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Methods 

 

Study Participants 

From February through March of 2021, IQVIA Inc administered an anonymous online 

survey (Supplement 1) to a cross-sectional sample of board-certified 

gastroenterologists from their proprietary database, including those at office-based 

private or group practices, non-teaching community hospitals, or academic institutions 

in the US. Participants were required to have practiced for 3 to 35 years, spend ≥80% of 

their time (≥50% for academics) in direct patient care, personally treat ≥1 patient with 

IBS or FD, perform ≥1 endoscopic procedure per month, and have no affiliation with 

pharmaceutical or diagnostic testing companies beyond clinical trials. Respondents who 

failed to meet all screening criteria in the survey (Supplement 2) were excluded. 

Respondents were compensated for their time with a fair-market-value honorarium. 

 

Survey Development 

Open-ended survey questions were created based on pilot interviews with 

gastroenterologists and hypotheses generated from studies on the prevalence and 

underdiagnosis of EoG/EoD.9, 17 Respondents were asked questions related to 

diagnosis and care of patients with chronic, unexplained GI symptoms, including those 

diagnosed with FGIDs (including IBS and FD), GERD, or chronic gastritis; those with 

inflammatory bowel diseases (IBD) were included for comparison purposes. 

Respondents were additionally asked about perceptions of available treatments and 
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potential barriers to diagnosing EoG/EoD. Details on survey development can be found 

in the supplemental methods. 

 

Statistical Analysis 

Respondent demographics and survey responses were analyzed with descriptive 

statistics. The 2 and Student t tests were used to detect differences (in means and 

distribution) in subgroup analysis (details in supplemental methods). Statistical 

significance was defined as a P value of .05. 

 

Results 

 

Respondent Demographics 

Two hundred eighty-four of 10,416 surveyed gastroenterologists answered the 

screening questions (3% response rate). Of those, 202 participants completed the 

survey (Table 1). Respondents were distributed throughout the US, had a mean 

17.7±8.8 years in gastroenterology practice, and spent 95% of their time in direct patient 

care. Most worked in a community group or solo practice (68%), and an average of 35% 

practiced in an integrated delivery network or managed care organization. 

 

Patient Characteristics 

Respondents reported that they personally treated a mean 1880±1230 unique patients 

in a typical year. The reported average proportions of patients diagnosed with EoE (4%) 

and EoG/EoD (<2%) were low compared with those of other diagnoses (which ranged 
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between 8% and 19%; Figure 1A). Respondents estimated that 30% of their patients 

had moderate-to-severe symptoms (abdominal pain, nausea, vomiting, bloating, 

diarrhea, and/or early satiety; Figure 1B). 

 

Patient Evaluations 

In response to questions regarding initial management and treatment (first 6 months) of 

younger patients (<50 years) with chronic moderate-to-severe GI symptoms 

(unresponsive to over-the-counter medications), respondents indicated that 70% of 

patients would undergo a noninvasive diagnostic workup (imaging, blood, or stool tests); 

63% would begin empiric, prescription-strength drug therapy with follow-up; and 68% 

would undergo an endoscopic procedure (EGD or colonoscopy; Figure 2A). 

Respondents estimated that 78% to 84% of patients diagnosed with moderate-to-severe 

GERD, chronic gastritis, or FD underwent EGD at some point during their care, whereas 

45% of patients with moderate-to-severe IBD and 42% of those with moderate-to-

severe IBS underwent EGD (Figure 2B). 

 

Most respondents agreed (score 6-7 of 7) that they would perform a biopsy during EGD 

even if mucosae appeared normal (68%), and 41% agreed that they would biopsy 3 

regions (esophagus, stomach, duodenum; Figure 3A). Respondents indicated that they 

would biopsy most of the time (on average, 92%, 97%, and 90% in esophagus, 

stomach, duodenum, respectively) when mucosal abnormalities were identified, but less 

so (42%, 72%, and 56%) in the absence of mucosal abnormalities (Figure 3B). The 
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mean numbers of biopsies taken from esophagus, stomach, and duodenum were 5, 6, 

and 5, respectively (Figure 3C). 

 

Counting Eosinophils in Gastric and Duodenal Biopsies 

Only 30% of respondents agreed (score 6-7 of 7) that they typically ask pathologists to 

count eosinophils in gastric and duodenal biopsies, whereas 44% agreed that they do 

not typically request eosinophil counts. Only 41% of respondents agreed that their 

pathologist typically reports gastric and duodenal eosinophil counts (Figure 4A), and 

39% did not know the threshold number of gastric or duodenal eosinophil counts that 

they would use as the histologic threshold for diagnosis of EoG/EoD (Figure 4B). 

Sixteen percent of respondents reported using the published threshold of 30 eos/hpf in 

the stomach and 13% used that threshold in the duodenum to diagnose EoG/EoD19; 

other responses ranged from 15 to 20 eos/hpf (Figure 4B). 

 

Respondents reported using pathology laboratories at academic medical centers (23%), 

private or group practices or community hospitals (58%), or commercial pathology 

laboratories (19%; Table 1). Responses to questions related to eosinophil counting in 

gastric and duodenal biopsies were similar, regardless of whether respondents used 

academic, commercial, or other types of pathology laboratories (Supplements 3 and 

4). The exception was that a higher proportion of respondents who used academic 

pathology laboratories agreed that they usually ask pathologists to count eosinophils in 

gastric and duodenal biopsy specimens (45.6% vs 25.0% of respondents who use 

nonacademic pathology laboratories; P=.020; Supplement 3). 
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Perceptions of EoG/EoD 

The number of patients with EoG/EoD treated annually by respondents varied, but 55% 

reported treating 10 or fewer (Figure 5A). Respondents were shown a series of 

statements about EoG/EoD and asked to rate their level of agreement with each. 

Although 53% agreed (score 6-7 of 7) with the statement that EoG/EoD is a rare 

disease, 42% had the same level of agreement that EoG/EoD is underdiagnosed 

(Figure 5B); 51% agreed that they feel comfortable diagnosing EoG/EoD, and 42% 

agreed that they feel comfortable treating it (Figure 5B). Response concordance was 

high, as 73% of respondents had similar levels of comfort for diagnosing and treating 

EoG/EoD (Supplement 5). 

 

The highest perceived barrier to diagnosing EoG/EoD was that the nonspecific 

presentation makes it difficult to differentiate from other more common GI disorders; 

51% of respondents rated this as a very large or extremely large barrier (score 4-5 of 5; 

Figure 5C). Lack of standardized diagnostic guidelines and lack of treatment options 

were rated as barriers by 43% and 37% of respondents, respectively. Statements 

related to pathologists not counting eosinophils in biopsies and gastroenterologists not 

requesting eosinophil counts were rated as large or extremely larger barriers by 32% 

and 28% of respondents, respectively. Patient unwillingness or inability to undergo EGD 

with biopsy was perceived to be the lowest barrier—64% of respondents stated that it is 

not at all or only a slight barrier (score 1-2 of 5). Overall satisfaction with treatment 

options was lower for EoG/EoD, FD, and IBS (36%, 28%, and 20% of respondents 
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indicated low/no satisfaction) than for other diagnoses, such as GERD (55% were 

extremely satisfied; Figure 5D). 

 

Subgroup Comparisons 

We compared differences in diagnosis and treatment patterns between respondents 

who practice in academic and nonacademic settings (such as community hospitals or 

private/group practices). Academic respondents were more likely to practice in an urban 

setting (75.0% vs 35.6% of nonacademic respondents; P<.001), practice in the 

Northeast region of the US (47.5% vs 25.3% of nonacademic respondents; P=.041), 

and use an academic pathology laboratory (95.0% vs 4.9% of nonacademic 

respondents; P<.001). Other demographic characteristics, including volumes of 

EoG/EoD patients, were similar between academic and nonacademic respondents 

(Supplement 6). Respondents who practice in academic settings were more likely to 

agree (score 6-7 of 7) that they usually ask pathologists to count eosinophils in gastric 

and duodenal biopsies (45.0% vs 25.9% of nonacademic respondents; P=.048) and 

were more likely to agree that EoG/EoD is underdiagnosed (47.5% vs 40.1% of 

nonacademic respondents; P=.037; Supplement 7). 

 

We compared patterns between respondents who treat high volumes of patients with 

EoG/EoD (>20 patients/year) and those whose patient volumes are low (0–20 

patients/year). Although the groups had no demographic differences (Supplement 8), 

they did differ in their reported behaviors and attitudes. A significantly higher percentage 

of respondents with a high volume of EoG/EoD patients agreed that they collect 
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biopsies from all 3 areas of the gastrointestinal tract during EGD (52.5% vs 35.7% with 

typical patient volumes; P=.039) and collect significantly more duodenal biopsies (mean 

7.0 biopsies vs 4.7 biopsies by respondents with lower volumes; P=.035; Supplement 

9). A significantly larger percentage of respondents with a high EoG/EoD patient volume 

agreed that they usually ask pathologists to count eosinophils in gastric and duodenal 

biopsies (45.8% vs 23.1% with typical volumes; P=.002) and that their pathologists 

typically report eosinophil counts (57.6% vs 34.3% with lower volumes; P=.008; 

Supplement 9). Additionally, significantly higher percentages of respondents with high 

volumes of EoG/EoD patients agreed that EoG/EoD is underdiagnosed (54.2% vs 

36.4% with typical volumes; P=.011), that they feel comfortable diagnosing EoG/EoD 

(72.9% vs 42.0% with typical volumes; P=.001), and that they feel comfortable treating 

EoG/EoD (59.3% vs 34.3% with typical volumes; P=.003; Supplement 9). 

 

Discussion 

We used a cross-sectional survey of US gastroenterologists to study evaluation patterns 

of adults with chronic, unexplained, moderate-to-severe GI symptoms and identify 

factors that might contribute to underdiagnosis of EoG/EoD. Patients with EoG/EoD 

made up <2% of respondents’ patient volume, whereas IBS, FD, other FGIDs, GERD, 

and chronic gastritis accounted for 63%—some of these patients might have undetected 

EoG/EoD.3, 4 We found that the largest perceived barrier to diagnosis of EoG/EoD was 

its nonspecific clinical presentation. Symptoms of EoG/EoD (abdominal pain, diarrhea, 

early satiety) overlap with those of other GI disorders, and many patients do not have 

signs such as peripheral eosinophilia.3, 22, 23 
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Survey respondents took different approaches to treating patients who present with 

chronic, unexplained moderate-to-severe GI symptoms and are not responsive to over-

the-counter medications. Within the first 6 months, most patients received empiric 

prescription-strength medications and underwent noninvasive diagnostic tests or 

endoscopic procedures. Gastroenterologists therefore spend considerable time and 

resources trying to identify causes of patients’ symptoms and relieve them. EGD was 

used for 78% of patients with moderate-to-severe FD and 85% of patients with GERD 

but only 42% of patients with moderate-to-severe IBS. Presumably, this discrepancy is 

because FD and GERD are classified as gastroduodenal and esophageal disorders, 

whereas IBS is classified as a bowel disorder,24 despite having overlapping 

symptoms.25 In patients with abdominal pain and diarrhea or constipation, or with 

suspected IBS, thorough assessment of upper GI symptoms, with EGD and biopsies 

when appropriate, can optimize evaluations. 

 

Although respondents reported collecting biopsies from stomach and duodenum in 

≥90% of patients with abnormal-appearing mucosae, biopsies were collected from only 

42% to 72% of patients with normal-appearing mucosae. Unlike patients with IBD, many 

patients with EoG/EoD have normal-appearing mucosae or only minor abnormalities 

observed during EGD3, 17, 26; tissue eosinophilia can be accurately detected only by 

high-power magnification of tissue specimens.4, 27, 28 Eosinophils are patchy in gastric 

and duodenal tissues, and eosinophil densities vary among biopsies and within the 

same specimens among hpfs. Detection of EoG/EoD requires the examination of 
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eosinophils in hpfs of at least 8 biopsies from the stomach and 4 from the duodenum.17 

It is common for guidelines to require multiple biopsies to detect disease; for example, 

guidelines recommend collection of 5 gastric biopsies for detection of Helicobacter 

pylori infection29 and 5-6 duodenal biopsies for celiac disease.30 We found high variation 

in reported biopsy collection—on average, respondents collected 6 gastric and 5 

duodenal biopsies, but approximately 20% reported collecting only 1-2 biopsies from 

each site of the GI tract. Systematic collection of multiple biopsies from the stomach and 

duodenum, even from normal-appearing mucosae, could improve detection rates of 

EoG/EoD.19 

 

Seventeen percent of gastroenterologists reported that they do not routinely ask 

pathologists to count eosinophils in gastric and duodenal biopsies and assume that 

pathologists will report eosinophil counts if they are abnormal, despite a lack of standard 

for normal levels. Approximately 36% of gastroenterologists stated that pathologists not 

counting eosinophils was not a barrier to diagnosis of EoG/EoD. Nearly 40% of 

respondents stated that they did not know what tissue eosinophil counts are considered 

abnormal and are required for diagnosis of EoG/EoD. Most gastroenterologists 

therefore defer to and trust their pathologist to evaluate eosinophils and report 

eosinophilia. Analysis of the gastroenterologist subgroup with a high volume of 

EoG/EoD patients (>20 patients/year) offered insights into ways to increase detection 

and diagnosis of EoG/EoD in practice. These gastroenterologists were significantly 

more likely than others to collect biopsies from all 3 regions (esophagus, stomach, and 

duodenum) and to collect significantly more duodenal biopsies during EGD. 
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Additionally, they were more likely to ask pathologists to count gastric and duodenal 

eosinophils and to receive counts in pathology reports. Recent studies of patients with 

EoG/EoD indicated that systematic collection of multiple gastric and duodenal biopsies 

followed by systematic counting and reporting of eosinophils in biopsy specimens 

increases diagnostic yield of EoG/EoD.17, 19, 20, 31 Findings from our study appear to 

support this concept.  

 

Although steps were taken to minimize bias in this study such as validating survey 

questions with 3 independent gastroenterologists and varying question formats, 

limitations common to all survey research should be taken into consideration. This study 

had a low response rate of 3% (284 screening questions answered out of 10,416 

gastroenterologists surveyed), resulting in a moderate sample size (n=202), suggesting 

possible response bias. Additionally, a few survey questions asked for self-reported 

approximations of patient volumes and percentages, which may be misrepresented 

owing to improper recall and social desirability.  

 

Many respondents perceived EoG/EoD to be rare, but many also believed that these 

disorders are underdiagnosed. Although these beliefs appear contradictory, they make 

sense in the context of gastroenterologists’ experience in diagnosis of EoE over the last 

2 decades. Although EoE is still considered a rare or orphan disease, diagnoses of EoE 

have increased substantially with heightened awareness and publication of diagnostic 

guidelines.12 Our respondents might anticipate a similar pattern for EoG/EoD—lack of 

diagnostic guidelines was perceived to be one of the top barriers to diagnosis, along 
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with lack of treatment options (respondents reported a low level of satisfaction with 

available treatments for EoG/EoD). Although respondents expressed relatively high 

satisfaction for IBD and GERD treatments, satisfaction was lowest for IBS and FD 

treatments. Detecting eosinophil-mediated inflammation and providing patients with 

proper diagnoses are first steps toward effective treatment. 

Diagnosis of EoG/EoD should be relatively straightforward, involving common 

procedures: EGD with biopsies and histopathologic evaluation of biopsy specimens. 

However, the specific methods for optimizing detection of EoG/EoD have been 

described only recently and are not widely implemented in standard practice. 

Development of diagnostic guidelines with recommendations for systematic biopsy and 

histopathology protocols is expected to greatly improve detection of EoG/EoD and 

reduce the long diagnostic delays endured by patients. It will also open the door to 

potential treatment options, such as therapies that target eosinophils and mast cells, 

important mediators of pathogenesis. 
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Table 1. Respondent Demographics 

 

Survey respondents  

(n=202) 

Years in gastroenterology practice, mean±SD 17.7±8.8 

Percent of time spent in patient care, mean±SD 94.8±9.1 

Practice setting, n (%)  

   Academic medical center 40 (20) 

   Community hospital 25 (12) 

   Private (solo or group) practice 137 (68) 

Practice location, n (%)  

   Urban 87 (43) 

   Suburban 97 (48) 

   Rural 18 (9) 

Number of gastroenterologists within practice, excluding self, 

mean±SD 
4.3±7.6 

Affiliation with integrated delivery network or managed care 

organization, n (%) 
71 (35) 

US census region, n (%)  

   Northeast 60 (30) 

   Midwest 35 (17) 

   South 76 (38) 

   West 31 (15) 

Pathology laboratory use  
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   Academic laboratory 45 (23) 

   Commercial laboratory 38 (19) 

   Other laboratory (at a private or group practice or community 

hospital) 
118 (58) 
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Figure Legends 

 

Figure 1. Patient characteristics. (A) Diagnoses of respondents’ typical patients. (B) 

Mean percentage of patients diagnosed with each disorder perceived to be moderate-

to-severe. EoE, eosinophilic esophagitis; EoG/EoD, eosinophilic gastritis and/or 

eosinophilic duodenitis; FD, functional dyspepsia; FGID, functional gastrointestinal 

disorder; GERD, gastroesophageal reflux disease; IBD, inflammatory bowel disease; 

IBS, irritable bowel syndrome.  

 

Figure 2. Diagnostic approach. (A) Mean percentage of new patients with chronic, 

unexplained, moderate-to-severe symptoms unresponsive to over-the-counter 

medications who undergo these procedures within the first 6 months of their initial 

appointment. (B) Mean percentage of patients diagnosed with each condition who 

undergo EGD at any point during their care. EGD, esophagogastroduodenoscopy; FD, 

functional dyspepsia; IBD, inflammatory bowel disease; IBS, irritable bowel syndrome. 

 

Figure 3. Biopsy collection. (A) Percentage of respondents reporting levels of 

agreement with statements related to collection of biopsies during EGD, rated on a 

scale of 1 (completely disagree) to 7 (completely agree). (B) Mean percentage of 

patients from whom respondents collect esophageal, stomach, and duodenum biopsies 

based on mucosal appearance. (C) Percentage of respondents who report collecting 

each number of biopsies from the esophagus, stomach, and duodenum; the survey 
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question required respondents to enter numerical, open-ended responses, which were 

grouped post hoc into the ranges shown. 

 

Figure 4. Counting eosinophils in gastric and duodenal biopsies. (A) Percentage of 

respondents reporting levels of agreement with statements related to pathologists’ 

counting of eosinophils in gastric and duodenal biopsy specimens, rated on a scale of 1 

(completely disagree) to 7 (completely agree). (B) Percentages of respondents reporting 

number of eosinophils per high-power field in biopsies that they use as thresholds for 

diagnosis of EoG/EoD; the question required respondents to enter numerical, open-

ended responses, which were grouped post hoc into the ranges shown. EoG/EoD, 

eosinophilic gastritis and/or eosinophilic duodenitis. 

 

Figure 5. Diagnosing and managing patients with EoG/EoD. (A) Percentages of 

respondents reporting the number of patients with EoG/EoD that they typically treat in a 

12-month period. (B) Percentages of respondents reporting levels of agreement with 

statements about diagnosis and treatment of EoG/EoD on a scale of 1 (completely 

disagree) to 7 (completely agree). (C) Percentages of respondents ranking their 

perception of potential barriers related to the diagnosis of EoG/EoD on a scale of 1 (not 

at all a barrier) to 5 (extremely large barrier). (D) Percentage of respondents reporting 

their level of satisfaction with treatment options for gastrointestinal disorders on a scale 

of 1 (not at all satisfied) to 7 (extremely satisfied). EoG/EoD, eosinophilic gastritis and/or 

eosinophilic duodenitis; FD, functional dyspepsia; GERD, gastroesophageal reflux 

disease; IBD, inflammatory bowel disease; IBS, irritable bowel syndrome. 
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